Formulation development of freeze-dried oligonucleotide-loaded gelatin nanoparticles.
The freeze-drying properties of gelatin nanoparticles were investigated with the goal of providing practicable nanoparticle formulations for in vitro applications or clinical studies. Various excipients and rehydration protocols were assessed, and gelatin nanoparticles loaded with oligonucleotides were successfully freeze-dried and rehydrated. An NF-kappaB decoy oligonucleotide-loaded gelatin nanoparticle formulation was developed and applied in a drug targeting approach in an animal model. The high concentrations of nanoparticles achieved after rehydration with reduced volumes proved to be critical for the in vivo effect. Finally, short term storage stability under accelerated conditions was assessed for dried gelatin nanoparticles formulated in sucrose, trehalose, mannitol, or a mannitol/sucrose mixture. Size, size distribution, and residual moisture content were investigated. Sucrose- and trehalose-containing formulations exhibited the greatest stability, but mannitol-containing formulations also showed notable stabilization despite their crystalline nature.